Lack of communication between LC2 light chain and the SH1 region of myosin S-1 studied by 19F-NMR.
Myosin subfragment-1 (S-1) which contains the LC2 light chain has been labelled with fluorine to allow an 19F-NMR study of the coupling and energetics of structural changes in the myosin head. Two fluorine-containing reagents, N-4-(trifluoromethyl)phenyl iodoacetamide and N-3,5-di(trifluoromethyl)phenyl iodoacetamide, have been used to label the myosin heavy chain at the unusually reactive sulfhydryl-1 (SH1) position. The chemical shift of both reagents on S-1 is sensitive to a structural transition in the region of SH1 which occurs upon increasing the temperature from 0 degrees C to 35 degrees C. The midpoint of the transition in both papain and chymotryptic S-1 is at approximately 11 degrees C at pH 7 (0.1 M CKl). The temperature dependence of the chemical shift may be fit assuming a two-state equilibrium where delta G degree' (T) = 101-110T +0.386 T2 (where T is the temperature in Kelvin). Both delta H degree' (T) and delta S degree' (T) have a small temperature dependence from 0 to 35 degrees C: at 20 degrees C, delta H degree' (T) = -33 kcal/mol. delta S degree' (T) = -116 e.u. and delta Cp = -226 cal/mol per deg (pH 7.0, 0.1 M KCl). The NMR data indicate that the presence of the LC2 light chain in papain S-1 does not modify the structure of S-1 in the vicinity of SH1, nor does it modify the energetics of the structural transition from that seen in its absence with chymotryptic S-1. The presence of calcium which is bound by the LC2 of papain S-1 also does not alter the energetics of the transition. Thus it would appear that the LC2 light chain (on myosin S-1) does not participate in the two-state transition, nor does it interact strongly with regions of the heavy chain which participate in the transition.